NKCC2 is activated in Milan hypertensive rats contributing to the maintenance of salt-sensitive hypertension.
The Milan hypertensive strain of rats (MHS) develops hypertension as a consequence of the increased tubular Na(+) reabsorption sustained by enhanced expression and activity of the renal tubular Na-K-ATPase. To verify whether the Na-K-2Cl cotransporter (NKCC2) is involved in the maintenance of hypertension in MHS rats, we have analysed the phosphorylation state and the activation of NKCC2 in Milan rats. Western blotting and immunofluorescence experiments were performed using specific antibodies against the regulatory phospho-threonines in the NKCC2 N terminus (R5 antibody). The phosphorylation levels of NKCC2 were significantly increased in the kidney of MHS rats. Moreover, the administration of furosemide in vivo decreased the blood pressure and increased the urine output and natriuresis in MHS rats demonstrating the actual involvement of NKCC2 activity in the pathogenesis of hypertension in this strain of rats. The up-regulation of NKCC2 activity is most probably mediated by a STE20/SPS1-related proline/alanine-rich kinase (SPAK) phosphorylation at serine-325 since it was significantly increased in MHS rats. Interestingly, aldosterone treatment caused an increase in NKCC2 phosphorylation in NKCC2-expressing MDCK cells. In conclusion, we demonstrated an increase in the activity of NKCC2 along the TAL that significantly contributes to the increase in systemic blood pressure in MHS rats. The elevated plasma levels of aldosterone, found in MHS rats, may influence Na(+) balance through a SPAK-dependent regulation of NKCC2 accounting for the maintenance of the hypertensive state in MHS rats.